Tyrosyl radicals in photosystem II.
In PSII, there are two redox-active tyrosines, D and Z, with different midpoint potentials and different reduction kinetics. The factors responsible for these functional differences have not yet been elucidated. Recent model compound studies of tyrosinate and of tyrosine-containing dipeptides have demonstrated that perturbations of the amino and amide/imide group occur when the tyrosyl aromatic ring is oxidized [J. Am. Chem. Soc. 124 (2002) 5496]. Accompanying density functional calculations suggested that this perturbation is due to spin density delocalization from the aromatic ring onto the amino nitrogen. The implication of this finding is that spin density delocalization may occur in redox-active, tyrosine-containing enzymes, like Photosystem II. In this paper, we review the supporting evidence for the hypothesis that tyrosyl radical spin density delocalizes into the peptide bond in a conformationally sensitive, sequence-dependent manner. Our experimental measurements on tyrosyl radicals in dipeptides have suggested that the magnitude of the putative spin migration may be sequence-dependent. Vibrational spectroscopic studies on the tyrosyl radicals in Photosystem II, which are consistent with spin migration, are reviewed. Migration of the unpaired spin may provide a mechanism for control of the direction and possibly the rate of electron transfer.